The neurochemistry and innervation patterns of extrinsic sensory and sympathetic nerves in the myenteric plexus of the C57Bl6 mouse jejunum.
In vitro anterograde tracing of axons in mesenteric nerve trunks using biotinamide in combination with immunohistochemical labelling was used to characterize the extrinsic nerve projections in the myenteric plexus of the mouse jejunum. Anterogradely-labelled spinal sensory fibres innervating the enteric nervous system were identified by their immunoreactivity for calcitonin gene-related peptide (CGRP), while sympathetic noradrenergic fibres were detected with tyrosine hydroxylase (TH), using confocal microscopy. The presence of these markers has been previously described in the spinal sensory and sympathetic fibres. Labelled extrinsic nerve fibres in the myenteric plexus were identified apposing enteric neurons that were immunoreactive for either calretinin (CalR), calbindin (CalB) or nitric oxide synthase (NOS). Of the total anterogradely labelled axons in the myenteric plexus, 20% were CGRP-immunoreactive. Labelled CGRP-immunoreactive varicosities were closely apposed to CalR-immunoreactive myenteric cells, many of which were Dogiel type I (40%; interneurons) or type II (20%; intrinsic sensory) neurons. Labelled CGRP-immunoreactive varicosities were also observed in close appositions to CalB-immunoreactive myenteric cell bodies, of which a small subset had type II morphology (18%; intrinsic sensory neurons). A further 43% of all biotinamide-filled fibres were immunoreactive for TH and these fibres were apposed to CalR-immunoreactive cell bodies (small-sized; excitatory motor neurons) and NOS-immunoreactive cell bodies (either type I or small neurons; inhibitory motor neurons and interneurons) in the myenteric plexus. The results provide a neurochemical and neuroanatomical basis for connections between dorsal root afferent neurons and myenteric neurons and suggest an anatomical substrate for the well-known modulation of enteric circuits from sympathetic nerves. No anterogradely-labelled fibres were stained for NOS-immunoreactivity, despite more than 60% of dorsal root ganglion (DRG) neurons retrogradely labelled from the jejunum showing NOS-immunoreactivity. This was due to a substantial, time-dependent, and apparently selective, loss of NOS from extrinsic axons under in vitro conditions. Lastly, a small population of non-immunoreactive biotinamide-filled fibres (<1%) gave rise to dense terminal structures around individual myenteric cell bodies lacking CalR, CalB or NOS. These specialized endings may represent vagal fibres or a subset of spinal sensory neurons that do not contain CGRP.